Rutaecarpine prevented ox-LDL-induced VSMCs dysfunction through inhibiting overexpression of connexin 43.
Overexpression of connexin 43 (Cx43) was related to dysfunction of vascular smooth muscle cells (VSMCs). Our previous study reported that rutaecarpine, an active ingredient of herbal medicine Evodia, modulated connexins expression in human umbilical vein endothelial cells. This study aims to explore the effects of rutaecarpine on Cx43 expression and VSMCs dysfunction induced by oxidized low-density lipoprotein (ox-LDL). In cultured rat thoracic aortic VSMCs, ox-LDL upregulated the level of Cx43 in a time- and dose-dependent manner, which were abolished by the NF-κB inhibitor BAY11-7082 and PDTC. Furthermore, exposure to ox-LDL for 4 h induced the nuclear translocation of the NF-κB p65 in VMSCs. Ox-LDL (50 mg/l,48 h) induced dysfunction of VSMCs, demonstrated as excessive proliferation, migration, and phenotype switch of cells, which were attenuated by treatment with Cx43 gap junction blocker Gap26(100 μM)) or rutaecarpine (1, 3, and 10 µM). Rutaecarpine inhibited ox-LDL-induced upregulation of Cx43, prevented nuclear translocation of the NF-κB p65, and increased intracellular calcium level in VSMCs. These effects were abolished by pretreatment with transient receptor potential vanilloid subtype 1 (TRPV1) antagonist capsazepine, intracellular calcium chelator BAPTA-AM or CaM antagonist W-7. In conclusion, this study demonstrated that rutaecarpine inhibited Cx43 overexpression through TRPV1/[Ca2+]i/CaM/NF-κB signal pathway, thereby preventing VSMCs dysfunction induced by ox-LDL. Our study provides a novel mechanism by which rutaecarpine modulate Cx43 expression and VSMC function.